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ISLANDS ARE UNIQUE LOCATIONS FOR THE DEVELOPMENT OF SYSTEMATIC
comparative studies of evolutionary and adaptive behavior, a point that has been
long appreciated in the insular Pacific (Bellwood 1989; Kirch 1988; Terrell 1977,
1997). In this article, we present biogeographical analyses of lithic artifacts and
archaeofauna from the Kuril Island chain and southern Sakhalin Island in the Sea
of Okhotsk. We seek to demonstrate the utility of the theory of island biogeog-
raphy in the systematic comparison of island-based archaeological assemblages.
Through this process, we advance new insights into the dynamics of insular
Northeast Asian prehistory.
MacArthur and Wilson (1967) introduced the theory of island biogeography in
a landmark volume that stimulated decades of productive biological field study in
relatively bounded environments (Whittaker 1998) but little anthropological or
archaeological study (see Terrell 1977, 1997). According to island biogeography,
species immigration and extinction rates should vary in relation to island isolation
and size. Islands closer to source areas (mainland) should have higher rates of im-
migration compared to those farther from source areas. Similarly, smaller islands
should have higher extinction rates compared to larger islands. Putting these prin-
ciples together, large islands close to the mainland tend to have higher species
diversity (richness) than other islands. Conversely, smaller islands farthest from
sources tend to have the lowest species diversity, and by extension, the most vul-
nerable ecosystems. Small islands close to sources have high extinction rates but
also high immigration rates, and so species populations are more likely sustained
or replenished in these contexts (the "rescue effect": Adler and Wilson 1989;
Brown and Kodric-Brown 1977; Hanski 1986).
These predictions are largely borne out in biological studies, and they have
important implications for human colonists in island environments. TelTestrial-
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based hunter-gatherers should take advantage of greater resource diversity and
sustainability closer to mainland regions and on larger islands. Also, greater diver-
sity will often mean a larger selection of prey species, some of which will be more
profitable than others (see Faunal Analysis section for additional discussion of this
point). Penetration of more remote and smaller islands implies greater ability
to adapt flexibly to resource scarcity and vulnerability. As predators entering
bounded ecosystems, hunter-gatherers can have marked impacts on indigenous
species-effects that could have long-term implications for their own persistence
in these environments. The ability of humans to develop unique adaptive strat-
egies to overcome the hazards of insularity, and the dynamic interaction of hu-
mans and the environment on islands, makes the study of human island biogeog-
raphy and historical ecology particularly interesting.
In addition to the technological capability to travel to remote locations over
water, two contrasting subsistence adaptations have enabled humans to success-
fully colonize remote and small islands at various times in the Holocene, despite
the impacts human occupation can easily have on insular terrestrial biotas. These
adaptations include (1) technologies for hunting, fishing, and collecting marine
resources and (2) the introduction of intensive food production (Fitzhugh and
Hunt 1997; Kirch and Ellison 1994). Maritime subsistence adaptations reduce the
ecological footprint of island colonists by transferring predation to species often
better adapted to moving between islands and, to some extent, escaping localized
harvesting depression and demographic extinction (see Yesner 1980). While less
vulnerable to the effects of island insularity, migratory marine resources (marine
mammals, fish, and sea birds) can become locally depleted or abandon accessible
patch locations, thus creating difficulties for humans dependent upon them
(Etnier 2002; Fitzhugh et al. 2002; Hildebrant and Jones 1992; Lyman 1995).
Food producers often cause the most dramatic ecological changes on islands by
introducing and encouraging domesticated plant and animal species over indige-
nous ones. Land modifications are also often more extreme with food production
(e.g., field clearing, grazing) and can have significant long-term effects on the sta-
bility and productivity of the new landscape (see Amorosi et al. 1997; Burney
1997; Kirch 1997; McGovern 1990).
Human populations themselves are vulnerable to insularity, leaving them prone
to demographic extinction where suitable marriage networks cannot be main-
tained (Wobst 1974). A prerequisite for successful colonization of insular envi-
ronments then should be the capability to maintain social contacts with neigh-
boring populations, at least until local populations build sufficiently (which is
possible only on larger islands). Such networking also supports information shar-
ing and a degree of adaptive flexibility to deal with unpredictable but localized
environmental degradation.
In the analysis to follow, we consider the effects of relative insularity on the
colonization of the Kuril Island chain by maritime hunter-gatherers. The Kurils
are contrasted internally on the basis of relative isolation from mainland or more
"mainland-like" environments at either end (Kamchatka Peninsula and Hok-
kaido, respectively: Fig. 1) and with the more "mainland-like" region of southern
Sakhalin Island. This study focuses on lithic and zooarchaeological data collected
during a four-week survey in 2000. Our primary goal in this article is to evaluate
the potential of biogeographical theory to enhance our understanding of vari-
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Fig. 1. The Kuril Archipelago and its position in the northwestern Pacific. Underlined names rep-
resent islands visited for archaeological survey during the 2000 season. Dashed line approximates
Late Glacial Maximum coastlines.
ability in human adaptation to locations of differing degrees of insularity. The
research reported here represents an initial attempt to refine and test simple
hypotheses of hunter-gatherer settlement in remote island regions. In the future,
we hope to expand this work to better capture temporal change and processes of
human adaptation to insular settings and to better understand the reciprocal
effects that hunter-gatherers can have on insular ecosystems.
THE KURIL ISLANDS AND SAKHALIN
The primary arc of the Kuril Islands is composed of approximately 32 islands
stretching for 1200 km from the northeast corner of Hokkaido to the Kamchatka
Peninsula (Fig. 1). A secondary arc of older islands projects a short distance into
the Pacific from eastern Hokkaido paralleling Kunashir Island in the southern part
of the main chain. Our concern in this article is limited to the primary arc and
particularly the islands from Shumshu and Paramushir south to Urup. These
islands derive from volcanic cones connected to the Kuril Trench Subduction
Zone, where the Pacific oceanic plate subducts below the Eurasian continental
plate. Many of the volcanoes that form these islands have been active in the Ho-
locene (Gorshkov 1970; Ishizuka et al. 2001). Earthquakes and tsunamis are also
common (Zayakin and Luchinina 1987).
Ecologically, the northern and central Kurils are dominated by subarctic tundra
heath vegetation and a very limited terrestrial fauna (fox, vole). Today the south-
ernmost islands, Kunashir and Iturup, are forested, and support a modest assem-
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blage of fauna, including deer and bear. Our research did not enter this southern
ecological province and was limited to the more subarctic islands. Winters in the
Kurils are dominated by harsh storms and freezing temperatures. Modern land-
fast ice extends from the northern Sea of Okhotsk south along the western edge
of the Kamchatka Peninsula almost to the northern Kurils. In the past this could
have extended farther south. Pack ice can extend south along the Kurils nearly to
Hokkaido in cold winters. Summers are less stormy but characteristically foggy.
THE INTERNATIONAL KURIL ISLAND PROJECT 2000
We were fortunate to have an opportunity in summer 2000 to conduct a prelim-
inary investigation of archaeological sites from the northern, central, and north-
ernmost southern Kuril island groups and in southern Sakhalin. The data reported
here were generated from a four-week reconnaissance of 11 sites from Shumshu
Island in the north to Urup Island in the south and five sites around Aniva Bay
and the western coast of southern Sakhalin Island (Fig. 1).
Because relatively little was known about the settlement history of the more
insular central Kuril Islands, our survey focused on basic chronology building, site
mapping, field testing, and sampling. The results of these efforts are published
elsewhere (Fitzhugh et al. 2002), but relevant points are summarized here. In
contrast to the southern island of Iturup, which has evidence for continuous oc-
cupation back to 4220 ± 160 B.P.! (Zaitseva et al. 1993), our data suggest that the
islands to the north of Iturup may have been occupied only from about 2500
years ago, beginning in the terminal Jomon or Epi-Jomon. Dates and diagnostic
pottery of this time period are found from southern Urup, Chirpoi, and Matua
Islands. It is unknown whether the earliest sites we found represent the initial
pulse of human colonists to the central islands. Geological factors such as volcanic
activity and/or variation in relative sea levels due to tectonic, isostatic, or eustatic
processes could easily have affected earlier archaeological deposits, a contingency
that we plan to investigate more fully in the future. In succession, the Kurils were
occupied first by Epi-Jomon, Okhotsk, and then Ainu hunter-gatherers before
they were swept into the currents of eighteenth- to twentieth-century interna-
tional economic and geopolitical competition (Baba arid Oka 1938; Befu and
Chard 1964; Imamura 1996; Walker 2001; Yamaura and Ushiro 1999).
Years of detailed research in Hokkaido and Sakhalin reveal the basic details of
southern Okhotsk sea prehistory (e.g., Golubev and Lavrov 1988; Imamura 1996;
Vasil'evskii 1992, 1997; Vasil'evskii and Golubev 1976), which informs our ef-
forts in the Kurils. In the Epi-Jomon period in Hokkaido and eventually the
Kurils, descendants of the Jomon continued to hunt and gather from the first to
the seventh centuries A.D. while rice agriculture was becoming the dominant
economic activity to the south in Honshu (Kikuchi 1999). Epi-Jomon culture
seems to have been more maritime oriented than its predecessors (A. Okada 1998;
H. Okada 1998; Niimi 1994; Yamaura 1998). In southern Hokkaido, the Epi-
Jomon culture is replaced by the Honshu-influenced Satsumon tradition in the
sixth century A.D. (Yamaura and Ushiro 1999:44). In the fifth and sixth centuries
A.D., Epi-Jomon is replaced in northern Hokkaido and in the Kurils by the in-
tensely maritime Okhotsk tradition (Baba 1940; Yamaura and Ushiro 1999: 43).
Russian and Japanese scholars currently see the Okhotsk culture as a rapidly ex-
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panding population with roots in the lower Amur River and/or northern Sakha-
lin Island about A.D. 400-500 (Otaishi 1994; Yamaura and Ushiro 1999:44). The
Okhotsk are known for their large villages composed of numerous large pentago-
nal pithouses, possession of domesticated pigs, developed sea mammal harpoon
technology, defensive fortifications and distinctive appliqu6d pottery styles (Befu
and Chard 1964; Vasil'evskii and Golubev 1976). Their success was due in part to
their effective maritime technology and their role in interregional trade between
states in the Japanese archipelago and Manchuria. According to data from the In-
ternational Kuril Island Project (Fitzhugh et al. 2002), the Okhotsk occupation of
the Kurils was the most intensive period of human settlement in the history of the
island chain. This occupation seems to have continued later in time in the Kurils
than elsewhere and may support an Okhotsk role in the origins of the ethnohis-
torically and ethnographically known Ainu (see Watanabe 1972).
The Ainu occupied the region from Sakhalin and northern Hokkaido through
the Kurils from about A.D. 1200-1300 into the twentieth century (Yamaura and
Ushiro 1999: 40, 45-46). In the Kurils they were fisher-hunter-gatherers who
supplied furs and other products to Japanese merchants in exchange for Japanese
commodities. Following the movement of Russian explorers and traders into
Kamchatka and the northern Kurils in the eady eighteenth century, Japan became
more interested in expanding control over the Kurils and its inhabitants (Hase-
gawa 1998: 19-27; Sasaki 1999: 88). After 150 years of declining autonomy,
imposed relocation programs, and high rates of disease-induced mortality, the
remaining Kuril Ainu were forced to abandon the islands along with other Japa-
nese residents following Wodd War II (Hasegawa 1998: 78; Kikuchi 1999: 51).
Even prior to the incursion of Russians and Japanese, the Ainu period is sparsely
represented in our samples. We believe this finding indicates a smaller population
density and perhaps a shift toward more trade-oriented use of the islands, rather
than primarily subsistence pursuits, as was the case before (see Sasaki 1999).
Tikhmenev (1978: 173) reports an 1812 census of "sixty-seven inhabitants on all
the Kuril Islands," a population that might have been on the verge of demo-
graphic extinction if the estimates are accurate. Nevertheless, the Ainu appear still
to have been year-round occupants of luany of these islands at the time of Rus-
sian contact (W. Fitzhugh 1999; Krasheninnikov 1972).
Prior research in the Kuril Islands by Japanese and Russian researchers has
focused largely on the southern and northern ends of the chain in the vicinity of
modern settlements. This work was initiated in substantial measure by o. Baba's
survey and excavation work in the southern Kurils (Baba 1934) and on Shumshu
Island (Baba 1960) and was important in recognizing the distribution of the
Okhotsk culture around the southern rim of the Sea of Okhotsk, from Sakhalin
Island to the northern Kurils. Subsequent research has advanced our under-
standing of the cultural historical affiliations, chronology, and adaptations of
Kuril inhabitants (Baba 1934, 1937, 1960; Chard 1960; Chubarova 1960;
Golubev 1972; Kuzmin et al. 2002; Shubin 1977, 1990, 1994; Stashenko and
Gladyshev 1977; Ushiro 1996; Yamada 1999; Yamada and Tezuka 1992; Zaitseva
et al. 1993).
On the basis of evidence from the Japanese Jomon period, we can infer that
maritime foraging capabilities developed gradually over a 5000-year period be-
ginning at the end of the Pleistocene. Shellfish collection and fishing are evident
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as early as the Initial Jomon period dating to 9000 B.P. (see Imamura 1996: 57-
63). These practices increased substantially in eastern Japan's Early Jomon period
(H. Okada 1998: 336). On Hokkaido, sea mammal hunting and net fishing are
evident by the Early Jomon though toggling harpoon heads suggest that the Ini-
tial Jomon may also have been involved in marine mammal hunting (Yamaura
1998). Marine mammal hunting is thought to develop in the Primorye region
of the Russian Far East by about 6000 B.P. (Yesner 1998). The earliest evidence
for post-Pleistocene occupation on Sakhalin Island is approximately 7000 B.P.
(Vasil' evskii 1995). This is similar to the earliest occupation date from the south-
ern Kurils (Zaitseva et al. 1993). By 2500 B.P., when we have the earliest evi-
dence of occupation in the central Kurils, coastal maritime hunting and fishing,
including sea-mammal hunting, had been well established elsewhere in the Japa-
nese archipelago and Russian Far East for millennia (e.g., Lebedintsev 1990, 1998;
A. Okada 1998; H. Okada 1998; Yamaura 1998).
Collected during the International Kuril Island Project's (IKIP) 2000 expedi-
tion, the archaeological samples discussed in this paper come from a number of
sites distributed throughout the northern and central Kurils as well as Sakhalin.
Fitzhugh and colleagues (2002) have discussed details of the IKIP archaeological
survey. In southern Sakhalin Island, we visited a number of previously investi-
gated and reported sites in the Aniva Bay region to collect comparative samples.
These sites include an early Neolithic site (Sadovniki 2: 6740 ± 150 B.P., MAG-
694; Vasil'evskii 1995, cited in Kuzmin et al. 1998) on the west coast, three
Okhotsk period midden sites (Sosuya, Solov'yevko 1, and Lyutoga 1) and an
Okhotsk/Ainu period fortification (Solov'yevko 2) in the Aniva Bay region. The
site of Sosuya has been important for tracing Okhotsk origins to southern Sakha-
lin and ultimately the Amur River region (Vasil'evskii and Golubev 1976;
Yamaura and Ushiro 1999: 43). Our work on Sakhalin provides little new infor-
mation on culture history, but important comparative data. Radiocarbon dates
from our Sakhalin Island samples are reported in Table 1. A listing of dates for the
Kuril Island sites are published in Fitzhugh et al. (2002).
ANALYSES
The analyses here consider the role of biogeographical isolation on stone tool
technology (raw material access and distribution) and subsistence variability
(archeofaunal richness and relative abundance). Lithic and faunal samples were
collected during the IKIP 2000 field season. Because of the nature of this recon-
naissance survey, these data are most suitable for geographical analyses and less so
for a study of temporal change. Chronological resolution is poor or entirely un-
available from debitage collections; many are from surface contexts on multiCOlTl-
ponent sites. The faunal samples are better constrained to time, but the number of
samples large enough to include in this comparative analysis is too low to allow
for meaningful diachronic comparisons. We expect to develop the temporal di-
mension through future work.
The general hypothesis under examination here is that geographic location and
insularity affects raw material procurement, technology, and subsistence behavior
in archaeologically detectable ways. Given the lack of chronological resolution,
we start with the working assumption that temporal change in these factors has
TABLE 1. RADIOCARBON DATES FROM TEST EXCAVATIONS IN ARCHAEOLOGICAL SITES OF SOUTHERN SAKHALIN ISLAND DURING
SUMMER 2000 RESEARCH
SK69 AA-40953 111 ± 39 CH A.D. 1671 (1699, 1723,
1814, 1832, 1879,
1915,1949) 1954
SK27 AA-40952 1477 ± 36 CH A.D. 534 (601) 653
SK7 AA-40951 668 ± 42 CH A.D. 1276 (1298) 1398
SK76 AA-40954 1896 ± 42 CH A.D. 24 (88, 100, 125) 236
SITE
Sosuya
Sosuya
Solov'yevko 1
Solov'yevko 2
Lyutoga 1
RECOVERY CONTEXT
TP3 (60-62 cmbs) sediment
sample from charcoal
layer-dates terrace
stabilization
TP4, base of midden (75 cm),
date rejected
Trench 1, Unit 2
Trench 1, Unit 4, near hone
Base of shell midden in
erosion face
FS #
SK71
LAB #
AA-42202
14 C AGE
2174 ± 43
MATERIAL*
CH
CALIBRATED RANGE AT 2
SIGMA (INTH
B.C. 378 (201) 92
*CH = wood charcoal; t Stuiver et al. 1998.
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not overwhelmed spatially meaningful patterning in these temporally aggregated
assemblages. As archaeologists interested in issues of evolutionary process, we rec-
ognize potential problems with this assumption. Initial colonists should be less fa-
miliar with local resources than veteran populations. Larger and more sedentary
groups may rely more heavily on established trade networks and less on mobility
than smaller groups. And human hunting, gathering, and settlement, especially in
small and remote islands, should more easily affect indigenous resources and limit
human sustainability. Indeed, our long-term goals in this project are specifically to
look at the historical ecology of human-environmental interactions and temporal
change with respect to relative isolation. Nevertheless, geography would have
imposed similar constraints on all hunter-gatherer populations known to inhabit
the region throughout the past. For example, mobility or trade could provide ac-
cess to quality raw materials, but would both have been equally constrained by
the difficulties and hazards of travel between more remote islands? As in the
Aleutian Islands, we can expect geography to condition patterns of cultural inter-
action (Corbett et al. 1997; Veltre 1998). Likewise, while insularity should render
more remote islands more vulnerable to human impacts, these should only ex-
aggerate predictions of biogeographical variability. Time-averaged assemblages
should still reveal spatially meaningful variability.
Chipped Stone Analysis
Geographically imposed constraints on mobility, trade, and raw material sources
in an island chain like the Kurils are expected to lead to predictable patterning in
raw material variability and lithic reduction strategies. Here we examine the spa-
tial patterning observed in raw material and flake morphology of debitage.
Lithics, like other artifact classes, were collected from three contexts: test exca-
vations, erosion profiles, and surface distributions. Test excavations included rela-
tively small shovel test pits and trenches of non-standard size (ranging from 1 to
36 m 2). Excavations proceeded by "natural" stratigraphic zones. Erosion profiles
were cleaned, illustrated, and sampled, with artifacts found in situ collected by
stratigraphic zone. Surface collections from dune blow-outs, stream channels, and
the base of eroding profiles yielded the largest proportion of lithic materials.
Two constraints affect the current analysis. First, as already noted, these data
are not suitable for consideration of temporal variability in tool production be-
cause of the collection contexts (primarily surface collections). Second, analysis of
technological sequences is limited by the necessary separation of the formal tools
(left in Russia for curation at the Sakhalin Regional Museum) and the debitage
(sent to the University of Washington for processing and analysis). Here we focus
on the strengths of the debitage sample, which is appropriate for a preliminary
examination of stone tool production ·variability as it was affected by raw material
access and geographical isolation.
The analyses focus on the debitage assemblage, totaling over 1300 individual
pieces (see Table 2), and are directed at addressing two major questions: (1) Does
relative isolation of human occupation affect raw material consumption and
curation patterning? (2) Does the distribution of debitage support a model of
archipelago-wide cultural integration, migration, and trade?
Debitage analysis is often conducted at different scales, ranging from the in-
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TABLE 2. RAW COUNTS OF DEBITAGE FROM NORTHERN, CENTRAL, AND SOUTHERN KURIL
ISLANDS AND SOUTHERN SAKHALIN ISLAND DIVIDED BY RAW MATERIAL CLASS
NORTHERN CENTRAL SOUTHERN
ISLANDS ISLANDS ISLANDS SAKHALIN TOTAL
Black chert 19 62 81
Chalcedony 15 77 32 124
Green chert 42 13 55
Obsidian 12 20 4 14
Phaneritic igneous 48 169 5 28 260
Red chert 24 168 19 211
White chert 11 7 96 114
Other 28 215 37 164 456
Total 146 764 94 311 1315
dividual artifact to entire populations (Andrefsky 1998, 2001; Morrow 1997).
Analysis at a population level attempts to examine a range of debitage variability
in order to make inferences about human behavior. While typological approaches
are useful for dealing with a number of interesting issues (Ahler 1989; see also
Sullivan and Rosen 1985), the small sample size per site, wide distribution of sites,
less than complete recovery of debitage, and the separate repository of formal
tools from debitage all limit the usefulness of such an approach. While we recog-
nize some of the methodological drawbacks, an attribute approach is suitable for
an initial investigation of our research questions.
A preliminary concern for the debitage analysis was the compatibility of col-
lections assembled via different sampling strategies. A nonparametric multiple
comparison test was used to compare artifact characteristics across the four differ-
ent sampling strategies (shovel test pits, test trenches, stratigraphic profiles, and
surface scatters). Using a Kruskal-Wallis test of multiple variance, we determined
that in all cases, the hypothesis that all distributions are comparable across sam-
pling methods was supported at the p = 0.10 significance level. Given these re-
sults we believe that statistical validity and robusticity can be maintained with the
inclusion of all lithic debitage sampled during the 2000 field season. Lithic as-
semblages have been aggregated into three Kuril groups and Sakhalin as a fourth
group. The northern Kurils extend from Shumshu to Shiashkotan, the central
Kurils run from Matua to Simushir, and the southern Kurils extend from Chirpoi
south. In this analysis, the southern islands are represented only by sites on Chir-
poi and Urup Islands and are therefore considered more isolated than the north-
ern islands. Lithic san'lples from the Kurils are dominated by three assemblages,
one from each island group. These are Baikova 1 in the northern Kurils, Brou-
tona Bay (1 and 2) in the central Kurils, and Peschanaya Bay 1 in the southern
islands (see Fitzhugh et al. 2002 for site details).
The first goal of the debitage analysis is to examine the degree of raw material
procurement and distribution variability across the islands. An economic atlas
for the Kurils and Sakhalin shows variation in bedrock classes (FINECO 1994;
see discussion below), but specific raw material sources are unknown. Obsidian
sources from Hokkaido are documented (e.g., Kuzmin et al. 2002) and obsidian
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sources from the Kamchatka Peninsula are known to exist but are not yet charac-
terized sufficiently for sourcing (Yaroslav Kuzmin, pel's. comm. 2003).
Given the lack of published information on other potential source materials
for the Kuril archipelago, we approach the problem inductively, seeking to infer
source regions from the distributional properties of archaeological assemblages
themselves. We expect the distribution of raw material classes throughout the
chain to be a function of the location of sources and the degree of cultural inter-
action (trade or migration) throughout the islands. More widespread and even
distributions are expected to co-occur with people moving frequently through
the islands or trading on a regular basis. Conversely, relative isolation should lead
to smaller and less even distributions of raw materials. Significant barriers to mi-
gration or trade should show up as distinct boundaries in raw material distribu-
tions. If all significant lithic sources were located outside of the Kurils, as Russian
archaeologists currently believe (Valerii Shubin, pel's. comm. 2000), we would
expect distributions to be continuous to the extent of population movement/
exchange into or through the island chain. If islanders were connected primarily
to one end or the other of the chain, raw material use should derive predon'l-
inantly from one source direction to the near exclusion of the other. Conversely,
population interaction through the entire chain would result in the spread of raw
materials from both ends, more or less throughout the chain. In this case, we ex-
pect proportional representation of raw materials to reflect the source of greatest
accessibility, which, all else being equal, would be the closer one. If important
raw material sources were available within the Kurils, we would expect to see raw
material types represented with distributions centered in the vicinity of the source
island (as opposed to the ends of the chain). All of these predictions assume that
raw materials have single source locations. Materials with multiple, geographically
distinct source locations (within or from both sides of the archipelago) should be
represented by multimodal distributions. Sample limitations prevent definitive
resolution of these alternatives, but our analyses allow tentative conclusions that
are both interesting and provide hypotheses for future research on larger samples.
In order to assess the geographic distribution of recovered lithic material types,
we first examine the degree to which the island groups represent statistically dis-
crete populations of raw material types. A discriminant analysis was used to de-
termine whether or not island groups could be separated on the basis of one or
more factors (following methods outlined in Huberty 1994). The four island
groups are significantly different in lithic material representation on the basis of
two factors. From this, we reject the hypothesis of uniform raw material class dis-
tribution throughout the archipelago. If supported, this hypothesis had been ex-
pected to indicate occupation by rapidly moving and/or well-integrated popula-
tions throughout the Kurils (see also below). Instead, these results suggest that
the flow of raw materials through the island groups was restrained. Two problems
exist with this analysis, however. First, both functions have extremely small eigen-
values (function 1 = 0.114.; function 2 = 0.026). Additionally, group centroids,
while discriminated, seem to be distributed fairly close to one another. This may
contribute to the low eigenvalues and suggests that there was some degree of in-
teraction in raw material movement between island groups, which should not be
surpnsmg.
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Fig. 2. Distribution of common debitage raw materials isolated by island group. Only material that
accounted for 5 percent of the material in at least one island group was reported as an individual
category. All other material was included in the "Other" category.
The proportional distribution of raw material classes throughout the chain pro-
vides a clearer look at the variation across the island groups. In Figure 2, domi-
nant classes are plotted by island group. This distribution raises several points
concerning raw material distributions:
1. Small amounts of obsidian are found in the northern and central islands and
on Sakhalin. While no Kuril obsidian sources are known, it is interesting that the
obsidian from the central islands is different in texture and translucence from that
found in the north islands. This may indicate different geographical sources, and
associated differences in orientation of mobility and exchange patterns. Ongoing
research seeks to compare these obsidian varieties to sources in Kamchatka and
Hokkaido outcrops. Absence of obsidian in the southern island samples suggests
against a southern origin.
2. Igneous raw materials (primarily fine-grained varieties), black chert, and red
chert dominate in the north and central Kurils (Shumshu to Simushir). The
igneous materials could have come from local sources (localized dacite, andesite,
and basalt bedrocks are reported on Shumshu, Paramushir, Onekotan, Simushir,
Urup, Iturup, and Kunashir; FINECO 1994).
3. The predominance of red chert in the central Kurils could indicate a local
source for this variety. While we believe there may be room for revision of the
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established geological maps, available geological information fails to indicate any
nonvolcanogenic sedimentary complexes anywhere in the Kurils. Taking this into
account, our distribution points toward a northern source on Kamchatka.
4. Chalcedony and green chert dominate in the south Kurils (Chirpoi and
Urup) and are presumed to derive from Hokkaido, but could also come from the
southern islands. As mentioned above, the geological data do not currently sup-
port a Kuril origin for any sedimentary lithologies.
5. White chert increases in relative importance from the central to southern
Kurils and may be a Hokkaido import. White chert with hematite is found pre-
dominantly in Sakhalin. We suspect that there is more than one source area fm:
the white cherts between Hokkaido and Sakhalin, with the hematitic variety most
likely local to southern Sakhalin.
Numerous other classes are represented in such low frequencies that their
inter-island group patterns are of uncertain significance. The "other" category in
Figure 2 is a good proxy for material diversity, and the patterns show that the di-
versity of minor raw materials increases from north to south and then to Sakhalin.
This may represent greater variation in available lithic sources in Hokkaido and
Sakhalin (compared to Kamchatka) and/or more common population movement
into the Kurils from the south. The culture history and radiocarbon evidence
(Befu and Chard 1964; Chubarova 1960; Fitzhugh et al. 2002; Stashenko and
Gladyshev 1977) supports the latter hypothesis.
Summarizing the evidence presented in Figure 2 for the Kuril Islands, in almost
all cases raw material distributions appear to be unimodal and centered at one or
the other end of the Kuril chain. This is the pattern expected for single off-island
sources and distribution patterns anchored to one or the other end of the archi-
pelago. The north-dominated and south-dominated suite of materials overlaps in
the central Kurils, but most classes (other than potentially local igneous-volcanic
varieties) are not found from one end to the other. This implies that prehistoric
mobility/exchange was constrained by geographical isolation. If populations
moved through the chain, as we expect they did by the Okhotsk and Ainu peri-
ods, this movement was not rapid enough or easy enough to support dependence
on a single suite of choice material types (at least of materials represented in our
samples). If the Kurils were colonized from both ends of the chain, this bipolar
pattern would suggest continued use of traditional off-archipelago sources. If the
islands were colonized predominantly from the south (as appears likely), the
northern pattern implies settlement of sufficient duration to develop access to
Kamchatka sources. Stepan Krasheninnikov (1972: 58-59) notes that the Kuril
Ainu on Shumshu Island had intermarried with Kamchadals of the southern
Kamchatka Peninsula. North Kuril Ainu were known to have engaged in trade of
various products, such as eagle feathers, with their Kamchadal neighbors (W.
Fitzhugh 1999: 10). Given the prehistoric patterning presented here, it seems
likely that similar interaction patterns existed between the Kuril Islands and
Kamchatka into the past.
Together these observations indicate that during the course of the past 2500
years, the Kurils were: (1) sufficiently isolated to constrain the spread of nonlocal
raw materials and (2) settled permanently enough to support the development of
selective systems of economic raw material utilization. Finally, the apparent off-
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archipelago (or end of archipelago) source locations lead us to expect curation
behavior to intensify with insularity. This brings us to the second set of questions
and analyses to be considered here.
To the extent that lithic production and performance is affected by raw mate-
rial variability, raw material utilization and curation practices should be greatly
affected by insularization and source distance. We predict that if insularity affected
resource availability and thereby increased the need for curation, then several
morphological patterns should be manifest in the data: (1) the mean percentage of
dorsal cortex found on flakes from more insular environments should be lower
than the percentage of cortex found on flakes from less insular environments;
thus, Kuril Islands lithic flakes should have lower mean cortex percentages than
flakes from Sakhalin; (2) dorsal flake scar density on Kuril Island assemblages
should be higher than Sakhalin assemblages since tool manufacturers would have
been compelled to extract more usable flakes from the less abundant core mate-
rial; (3) striking platforms among Kuril Island lithics on the whole should be more
faceted since cores would need to be more extensively worked; thus flakes from
Sakhalin should have a higher proportion of lisse platforms; and (4) mean flake
size should be smaller among Kuril Island lithics than among Sakhalin lithics due
to both the transport costs entailed in moving large pieces of flaking material and
the need to exhaust cores for usable flakes.
Several measures support increased lithic curation among the most insularized
islands in the Kuril chain (Table 3). First, as expected, the average percentages of
dorsal surface cortex on lithics from the Kuril Islands are low (ranging from less
than 20 percent on the central island assemblages to 45 percent on the south
islands) while the average percentage on the less insular Sakhalin Island is dramat-
ically higher at 65 percent (Fig. 3a). This suggests that cores in the Kuril Islands
tended to produce more flakes than those on Sakhalin.
Second, the average size of lithics from the Kuril Islands is much smaller than
that of lithics from Sakhalin (Fig. 3b). This suggests that lithic material from the
more insular sites tended to be more heavily exploited. Interestingly, the smallest
mean artifact sizes came from the southernmost islands of the Kuril chain. How-
ever, this pattern is expected if one considers that this island group is represented
by the most insular and the most northern sites within this island group (Chirpoi
and Urop). Also of note here is that the relative ranking between island groups
changes somewhat between these two measures: the central Kurillithics have the
smallest mean cortex percentages while the southern islands have the smallest
mean size class. This reversal of the "curation" pattern can probably be accounted
for by the fact that the southern islands are dominated by chalcedony, a material
that is not well represented in any of the other island groups and that tends to
occur in small nodules (Fig. 2).
Third, the results of the striking platform analysis support the hypothesis that a
higher proportion of faceted platforms would be found on flakes from more in-
sular island groups. Faceted platforms tend to be quite common in the central
and southern groups but noticeably less so among Sakhalin assemblages. Again,
this suggests that stone core material was more heavily exploited in the Kuril
Islands.
Finally, the results of flake scar density analysis seem more equivocal. When
considering the Kuril Island data, the dorsal flake density is highest on the central
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TABLE 3A. RAW COUNTS OF DEBITAGE FROM NORTHERN, CENTRAL, AND
SOUTHERN KURIL ISLANDS AND SOUTHERN SAKHALIN ISLAND DIVIDED BY
PERCENTAGE OF DORSAL CORTEX
NORTHERN CENTRAL SOUTHERN
ISLANDS ISLANDS ISLANDS SAKHALIN TOTAL
0% cortex 95 581 52 153 881
1-25% 23 72 26 55 176
26-50% 9 25 8 42 84
>50% 8 5 3 20 36
Total 135 683 89 270 1177
TABLE 3B. RAW COUNTS OF DEBITAGE FROM NORTHERN, CENTRAL, AND SOUTHERN
KURIL ISLANDS AND SOUTHERN SAKHALIN ISLAND DIVIDED BY ARTIFACT SIZE
SIZE NORTHERN CENTRAL SOUTHERN
(MM) ISLANDS ISLANDS ISLANDS SAKHALIN TOTAL
1-3 12 281 4 7 51
4-6 43 213 37 48 341
7-9 47 306 35 103 491
10-12 13 74 7 57 151
13-15 8 32 4 31 75
16-18 5 5 12 22
19-21 3 6 3 12
22-24 3 16 2 7 28
25-27 1 1 1 3
28-30 2 2
Total 135 683 89 269 1176
Note: Size classes are grouped here for brevity.
TABLE 3C. RAW COUNTS OF DEBITAGE FROM NORTHERN, CENTRAL,
AND SOUTHERN KURIL ISLANDS AND SOUTHERN SAKHALIN ISLAND DIVIDED BY
NUMBER OF DORSAL FLAKE SCARS
NUMBER OF NORTHERN CENTRAL SOUTHERN
FLAKE SCARS ISLANDS ISLANDS ISLANDS SAKHALIN TOTAL
0 20 138 24 283 210
1 15 77 10 19 121
2 22 76 14 41 153
3 20 116 9 36 181
4 10 60 6 24 100
5+ 48 216 26 121 411
Total 135 683 89 269 1176
Note: Only flakes are includes in this analysis.
islands as expected (Fig. 3c). However, Sakhalin boasts the highest average num-
ber of flake scars among its lithic assemblages. At fIrst glance, this suggests that raw
materials were most heavily utilized in Sakhalin, which seems unlikely given its
greater geological complexity and access to alternate avenues for material pro-
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Fig. 3. Measures of intensity of stone tool conservation (curation) recorded for debitage by island
group (see Table 3): a: Mean percentage of dorsal cortex identified on material separated by island
group. Higher average percentages indicate increased amounts of primary flakes and therefore
diminished resource exploitation. As expected, the central islands, which are the most insular, dem-
onstrate the lowest mean percentage of dorsal cortex; b: mean size class of artifacts separated by is-
land group. Size class values represent the longest axis on a particular artifact and are arbitrary des-
ignations used for statistical computation. Size class 7 is equivalent to 2.0 inches; size class 8 is
equivalent to 2.5 inches, etc. This method is described in Andrefsky (1998); c: mean number of flake
scars for assemblages from the four major island groups. Higher values suggest more intensive use of
raw material. Notice the disparity between the southern islands and the other groups.
curement. The lack of strict correlation between the other measures, which con-
form to the hypotheses, and the flake scar density analysis remains a difficulty for
this work. However, it seems likely to us that the results of this latter analysis
were in fact biased by a noncurational factor. Specifically, we believe that the
high correlation between mean class size among artifacts (Fig. 3b) and mean flake
scar density (Fig. 3c) is causal in nature: that is, the smaller flakes tend to have
fewer identifiable flake scars. Thus, the larger flakes have more identifiable flake
scars, making Sakhalin's assemblages produce the highest mean density.
Despite the contradiction in our last hypothesis, we feel that our analysis has
successfully shown that Kuril Island lithics tended to be more intensively worked
and curated compared to lithics from Sakhalin. This is significant especially when
considering the fact that technological processes can often obscure curational
practices and their material consequences (Binford 2001). In future research, we
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hope to be able to run these analyses on debitage from each raw material class
separately (and from different time periods). In this way, it may be possible to ex-
amine the role of technological variability in these measures, at least to the extent
that technological differences correlate with raw material characteristics (grain
size, homogeneity, etc.).
Despite inherent limitations, these debitage analyses provide some insight into
human occupations of the Kuril Islands over the past 2500 years. Constraints of
travel and trade made it necessary for islanders to draw raw materials primarily
from continuous source distributions of greatest proximity (north or south). In
the centermost Kurils, conservative measures were often employed in order to
extend the uselife of nonlocal materials, suggesting that access to this material was
limited. The implications of limited lithic raw material sources on other aspects of
central Kuril adaptation are currently unknown. Further research, incorporating
formal and informal tools as well as debitage, is necessary to test and expand the
conclusions presented here.
Faunal Analysis
With the conclusion supported by our lithic analysis that insularity imposes
noticeable constraints and demands on islanders, at least in their access to raw
materials and on the care they took to conserve it, we turn now to consider
the implications of island life on subsistence. A central goal of our archaeo-
logical research is the reconstruction of prehistoric biogeographic and human-
environmental interaction patterns. Zooarchaeological analysis, involving collec-
tion, classification, and quantification of faunal remains represents a key strategy
in attaining this goal. As an initial step in the larger paleobiogeographical study,
here we focus on a spatial analysis of taxonomic variability of faunal remains from
middens at three locations: Baikova 1 on Shumshu Island, Peschanaya 1 on Chir-
poi Island, and pooled data from three sites from southern Sakhalin's Aniva Bay
region (Sosuya, Solov'yevko 1, Lyutoga). Typological and radiocarbon evidence
suggests that the Shumshu and Sakhalin samples come from Okhotsk period sites
of about 1000 B.P., while part of the Chirpoi material (fish bones from a pocket
midden in the Camp Profile) derive from the Okhotsk or prehistoric Ainu period
and part (mammal and bird bones) dates to the historic Ainu period House 31,
around A.D. 1750 (Fitzhugh et al. 2002).
Before addressing the geographical variability represented in these assemblages,
it is important to consider the comparability of site types and depositional envi-
ronments. All samples used in this analysis come from midden deposits fronting
large pithouse villages. While we do not know the extent of seasonal occupation
at any of these sites, the infrastructural investment at each was substantial, and the
archaeological records suggest persistent occupation over many years if not de-
cades or centuries. We do have anecdotal evidence from an early ethnohistoric
report that Chirpoi Island was only occupied seasonally, supposedly for the ex-
ploitation of birds and roots (Krasheninnikov 1972: 62). The lack of predictable
water supply in this remote location should have limited occupation to seasons
when snow or snow melt streams could be counted on for water. Yet the archae-
ological evidence, with over 40 substantial pithouse depressions (Fitzhugh et al.
2002: 77-80) suggests that the occupation that did occur was substantial and en-
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during. All of the sites are located on or within 1 km from the marine coast, and
all are within several meters of navigable water. We conclude from these obser-
vations that the faunal samples collected generally are from similar site types-
pithouse villages. With the exception of the sample from Chirpoi (Peschanaya 1),
the deposits are roughly comparable in age, falling into the Okhotsk period with
dates around 1000 B.P.
The primary purpose of faunal sampling during the 2000 field season was to
ascertain the range of taxa likely to be encountered by a sustained archaeological
program, to gauge conditions of preservation, and to identify significant logistical
issues facing any effort to obtain representative samples from the Kurils. Accord-
ingly, all faunal remains were collected in one of two ways, as part of larger bulk
samples, or as nonrandom discretionary samples. Samples are not necessarily rep-
resentative of the larger population of faunal remains within any particular site in
terms of its actual taxonomic, elemental, age class, or sex distribution. Moreover,
total assemblage sizes are small (mammals, n = 730; birds, n = 551; fish, n = 972).
As a result, the application of robust statistical methods runs the risk of overdeter-
mining the data and identifying patterns that may not be representative. There-
fore, rather than pursuing a rigorous quantitative approach in this analysis, we in-
stead take a more descriptive one, utilizing techniques of exploratory data analysis
(Hoaglin et al. 1983) to identify suggestive patterns in the data and inductively
generate testable hypotheses for future research.
Taxonomic and elemental identifications were made using modern compara-
tive material on loan from the Burke Museum of Natural History Culture, in
Seattle, Washington, and from private faunal collections provided by members of
the Department of Anthropology, University of Washington. Comparative speci-
mens were unavailable for the entire range of species observed within the region
(e.g., Amaoka et al. 2000; Kostenko 2000, 2002; Pietsch et al. 2001, 2003). Ad-
ditionally, the comparative material lacks variability in terms of age, sex, and
pathology. As a result, our taxonomic analysis focuses on family and genus level
identifications and the quantification of elements is based on NISP (number of
identified specimens) rather than MNI (minimum number of individuals).
Zooarchaeological research has been reported from a variety of regions around
the Sea of Okhotsk (e.g., Kodama 1948; Natori 1948; Nazarkin and Lebedintsev
1993; Nishimoto 1978, 1984; A. Okada 1998; H. Okada 1998; Otaishi 1994;
Saito 1938). In this regard, as in others, Hokkaido and Sakhalin are better inves-
tigated than Kamchatka and the Kuril Archipelago. Baba (1934, 1937; Baba and
Oka 1938) provides one of the few discussions of faunal remains from the Kurils
contained in cursory descriptions and partial inventories. Dikova (1983: 218-219)
provides a brief tabulation of vertebrate fauna recovered from excavations on the
southern tip of Kamchatka. Faunal remains are slightly better documented on
Sakhalin at Taraika(Baba 1940). One of the more informative zooarchaeological
analyses comes from the substantial Moyoro midden in northern Hokkaido
(Kodama 1948; Natori 1948).
Based primarily on the Taraika and Moyoro sites, Befu and Chard (1964) pro-
vide a generalized synchronic picture of Okhotsk culture subsistence. They sug-
gest that the Okhotsk culture represented the "first appearance of the maritime
way of life in the Okhotsk Sea area" (Befu and Chard 1964: 1) with a diet focused
heavily on sea mammals, supplemented seasonally by fish, shellfish, birds, and
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occasionally terrestrial mammals. Unfortunately, the issue of spatial variability is
addressed only briefly, and, probably because Befu and Chard were concerned
only with the Okhotsk culture, there is no consideration of subsistence changes
through time. More recent research documents sea-mammal hunting at many lo-
cations along the coast of Hokkaido, including the northern shore adjacent to the
Sea of Okhotsk, during the late Middle Jomon and early Late Jomon period (e.g.,
Niimi 1994; Nishimoto 1984). To our knowledge, none of this work has consid-
ered the role of biogeographical variation on subsistence practices across these
regIOns.
The bulk of the IKIP 2000 faunal assemblage derives from a time in which the
Okhotsk culture extended from Sakhalin around the southern Sea of Okhotsk
and up to the northern Kurils. As a result, we can venture some comparisons to
Befu and Chard's generalized model. Moreover, because our largest samples come
from three widely spread locations, each with different biogeographical charac-
teristics (Shumshu in the northern Kurils, Chirpoi in the south central Kurils, and
several midden sites on southern Sakhalin), we can examine subsistence variabil-
ity across space, particularly within the Okhotsk cultural horizon on Shumshu
and Sakhalin. As noted above, the Chirpoi sample likely includes relnains from
Okhotsk as well as Ainu occupations, and we stick to the working assumption
that meaningful geographical differences can be isolated in this cross-temporal
analysis. As it turns out, this assumption appears sustainable.
Given anticipated differences in biogeography from continents to isolated is-
lands, prehistoric terrestrial fauna should have been most diverse on Sakhalin, fol-
lowed by Shumshu, and then Chirpoi. By contrast, highly mobile marine and
bird fauna should predominate in the most isolated island regions. Thus, if pre-
historic hunter-gatherers were sampling the endemic taxa in rough proportion to
their natural availability, the Sakhalin sites should have the highest terrestrial di-
versity ("taxonomic richness"), while the Kuril sites, especially Chirpoi, should
be most diverse in marine and bird taxa. As Table 4 and Figure 4 illustrate, this
biogeographic expectation is met in comparing Sakhalin and the Kurils, but the
observed pattern within the Kurils is the reverse from that expected between
Shumshu and Chirpoi. Sakhalin saITlples represent more taxonomic richness than
Chirpoi, but Shumshu has the greatest richness of all. There are good explana-
tions for this pattern.
It is widely recognized that human hunter-gatherers, and predators in general,
do not sample the environment in proportion to naturally occurring biotic diver-
sity and productivity (e.g., Broughton 1994; Grayson 1984). Foragers are selec-
tive, and bias is often shown for the most profitable taxa (i.e., those having the
greatest post-encounter return rate). Optimal Foraging Theory provides a series
of approaches to modeling human foraging selectivity (Kaplan and Hill 1992;
Stephens and Krebs 1986). For our purposes, the diet breadth model (also called
the prey choice model) suggests a reasonable explanation for the biogeographi-
cally anomalous pattern observed in the Kuril fauna. This ITIOdel suggests that
foragers will tend to focus on a small nUITlber of high return prey when those
animals are plentiful and increase the variety (taxonomic richness) of prey pursued
when the high return resources decline in availability (Kaplan and Hill 1992).
Archaeologists often use prey size for an approximation of the relative importance
of taxa in the diet of prehistoric hunter-gatherers.
TABLE 4. TABULATION OF ARCHAEOFAUNA TAXA (NISP) BY ARCHAEOLOGICAL SITE FROM
IKIP 2000 SURVEY IN THE KURIL AND SAKHALIN ISLANDS
SHUMSHU CHlRPOI SAKHALIN
BAIKOVA PESCHANAYA LYUTOGA SOLOV'YEVKA SOSUYA
Mammals (genus)
A/op/ex 3
Callorhinus 2
Canis 2
Cervus
Enhydra 1
EU111etopias 4 10
Lepus 1
Martes 2
Phoca 6 2 17 15 5
Rattus 1 21
Sus 1
Vu/pes 1
Za/ophus 2 1
Indeterminate 64 227 52 216 70
Birds (genus)
Aethia 16
Anthya/Mergus
Branta/Cygnus 1
Catharacta 1
C/angu/a 5
Dio111eda 1
Fratercu/a 1
Cavia 2
Ha/iaectus 1
Histrionicus 3
HY111a/is
Larsus 10
Lunda 2
Melanitta 1
paf1dion 1
Pelagicus 4
Pha/ocrocorax 20 5
Puffinus 35
Uria 1 2 1
Indeterminate 82 325 7 4 14
Fish (family)
Cottidae 6
Clupeidae 2 62
Gadidae 195 2 7
Hexagrammidae 223
Lamnidae 2
Pleuronectidae 46 3 2 18
Salmonidae 24 6
Shark* 2
Indeterminate 80 123 7 162
Total Mammals 78 240 73 253 86
Total Birds 152 369 7 5 18
Total Fish 351 348 12 2 259
Total Specimens 581 957 92 260 363
* sharks are identified to class rather than family level.
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Returning to the data, we can readily see that hunter-gatherers would have
different optimal diets in landscapes with high biotic diversity and a great deal
of dietary choice. In diverse (typically more continental) environments choice
would have been high and foragers could afford to focus on the large and highly
productive resources and ignore many of the smaller and less profitable taxa. By
contrast, environments of low resource diversity place limits on foraging choice.
From this observation, we can predict that Sakhalin foragers should have experi-
enced the greatest variety of options of any of the locations sampled here. But
they should have been most selective, leading us to expect only the largest bodied
and/or most easily processed of taxa in these fauna.
As shown in Figure 4 and Table 4, Sakhalin samples are dominated by marine
and terrestrial mammals, mostly medium- to large-bodied varieties such as sea lion
(Zalophus), seal (Phoca), deer (Cervus), dog (Cat1is), fox (Aloplex and Vulpes), and
pig (Sus). Foraging theory predicts seasonal expansion of diet breadth during
periods oflower than average foraging success (Kaplan and Hill 1992), which may
account for the presence of some smaller and less desirable taxa such as fox, mar-
ten, hare, and rat. Some of these were probably harvested for their fur, as opposed
to caloric value, and are expected to defy foraging theory predictions that are
generally based on the assumption that caloric return rates are dominant in forag-
ing decisions.
The Sakhalin sample is the only sample with terrestrial mamm.als, but Shum-
shu, still relatively near to Kamchatka, has by far the greatest overall diversity,
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built on the high richness of bird taxa. This trend is also reflected in a preliminary
analysis of shellfish (data not included in this report), where nine taxa have been
identified from Shumshu, and only three have been identified in our Sakhalin
sample. From this we conclude that populations in the northern Kurils were ex-
ploiting a wider variety of relatively low-quality subsistence resources (birds and
shellfish) compared to their contemporaries on Sakhalin. That is, the Shumshu
faunal assemblage includes fewer high-ranked and more lower ranked resources
compared to Sakhalin. Sakhalin has several medium- and large-bodied wild (e.g.,
deer) and domesticated (e.g., pig and dog) mammals in addition to the marine
mammals that both locations share. Thus for the Sakhalin and Shumshu compari-
son, human selectivity within the context of predictably different biogeographical
regimes (more continental and more insular) appears to account for the differ-
ences in taxa recovered.
The low taxonomic richness of the Chirpoi sample suggests that taxonomic
diversity was biogeographically limited to start with. In such an environment,
hunter-gatherers may have had such a low menu of options as to severely con-
strain diet breadth. Critically, this low richness is not a function of sample size, as
Chirpoi has the largest sample (NISP) of the three locations (Fig. 5). This low
degree of natural resource diversity may account for ethnohistoric observations
that this island was visited only seasonally (Krasheninnikov 1972: 62), in which
case, forays were targeting specific resources that could be found there.
These interpretations are supported further by an analysis of fish remains from
the Kuril and Sakhalin assemblages (Boone 2002). In relative abundance, fish
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comprise 60 percent of the Shumshu fauna, 36 percent of the Chirpoi sample,
and 38 percent of the aggregated Sakhalin sample (Fig. 6). As expected, fish rep-
resent a significant component of the Kuril diet, particularly on Shumshu. Be-
cause fish could be identified only to family level, while the mammals and birds
are identified to genus, combined taxonomic richness is meaningful only between
islands, not across single assemblages. A wider range of fish taxa was exploited on
Shumshu compared to Chirpoi. This pattern is attributed to greater natural taxo-
nomic diversity arising from Shumshu's possession of perennial streams, support-
ing anadromous fish such as salmon, and to the island's relative proximity to the
Kamchatka Peninsula, where source populations of anadromous and nearshore
fish are plentiful. Chirpoi's greater isolation and absence of perennial streams sug-
gest that this island would have supported fewer fish taxa. In support of these dif-
ferences, we find salmon representing nearly 9 percent of the fish remains identi-
fiable to family from the Shumshu (Baikova 1) sample, while salmon remains are
absent from the Chirpoi (Peschanaya 1) sample. In fact, a single family (Hexi-
grammidae) comprises more than 99 percent of the fish identifiable to family in
the Chirpoi sample. This uniformity may again reflect the limited set of resources
within the isolated central Kurils. It may also reflect a narrower season of occupa-
tion on Chirpoi con'lpared to the other locations, or a bias in sampling a single-
event deposition.
Our prey choice model predicted a relatively narrow diet breadth on Sakhalin
due to the presence of medium- and large-bodied terrestrial mammals. This ex-
pectation is met in the bird sample. The combined Sakhalin sample contains less
than one-third of the number of bird genera found in the Shumshu assemblage.
Sakhalin and Chirpoi bird diversity is comparable (five genera each), which again
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appears to relate to the limited diversity of taxa available on Chirpoi (a biogeo-
graphical issue) and the selectivity of hunter-gatherers on Sakhalin (a diet breadth
issue). Our diet breadth prediction is not met in the Sakhalin fish sample, which
has the highest taxonomic variability of the three islands. This result is not pro-
duced by the aggregation of assemblages from multiple sites, since all six families
are found at Sosuya. Despite this diversity, the relative abundance of most fish re-
mains is very low, and several of the taxa (i.e., Gadidae, Lamnidae, Salmonidae,
and shark) are represented by only a few identified specimens. Reasons for the
high fish diversity in southern Sakhalin sites (specifically Sosuya) probably relate
to the sites' location on the tidal range of a large fishing stream. Technologies for
mass harvesting of fish often elevate the importance of fish beyond expectations
based on individual body size (Madsen and Schmidt 1998), especially where pop-
ulation densities are relatively packed, and foraging mobility limited. The pres-
ence of several Okhotsk period sites near the head of Aniva Bay suggests this pos-
sibility.
While higher relative abundances of fish and birds are found in the Kurils, the
faunal assemblage from Sakhalin is dominated by mammals, with significant con-
tributions from both terrestrial (e.g., pig) and marine (e.g., seal) taxa (Fig. 6).
Domesticated pig and dog have been reported previously from Okhotsk period
sites (Nishimoto 1978, 1984; Otaishi 1994; Saito 1938) and were likely important
components of the diet on Sakhalin during this period. One intriguing pattern
evident in the Sakhalin data is a very distinct difference between the faunal
assemblages from Solov'yevko 1 and Sosuya. The Sosuya assemblage is diverse,
consisting of 17 different taxa, including seven genera of mammals, four genera of
birds, and six families of fish. On the other hand, the Solov'yevko 1 assemblage
includes just five taxa, with three genera of mammals, one bird genus, and one
fish family. The observation that pigs represent the most abundant taxa at
Solov'yevko 1, while they are absent from the Sosuya assemblages may suggest a
difference in economic focus at these two sites. If people were producing their
own food through animal husbandry, we would expect the reduction in diet
breadth observed in the Solov'yevko 1 assemblage. The presence of pig remains
in this assemblage supports this possibility. On the other hand, Sosuya, while only
a few kilometers away, might have focused more on fishing and hunting, as that
assemblage suggests. These patterns may reflect seasonal variation or economic
specialization in the Aniva Bay Okhotsk period. A prediction can be drawn from
this that intersite variation in economic orientations should be greater on more
continental islands (like Sakhalin) and least on insular islands (like Chirpoi).
Smaller and more isolated islands should have more limited economic opportu-
nities. To address this prediction and to further substantiate the interpretations
just given will require further investigation of a larger number of sites with bigger
samples.
Despite the provisional nature of these analyses, the patterns observed in these
data are consistent with the expectations of human biogeography and foraging
theory. They appear to reflect the constraints of relative insularity on human
hunting and gathering, and they suggest that larger and better-dated samples from
the Kurils will be able to provide sufficient evidence for the dynamic interaction
between humans and economically important Kuril biota at least for the past 2500
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years. The addition of a diachronic perspective is critical for extending this analy-
sis in the future.
CONCLUSIONS
The results of this study, while preliminary in many respects, demonstrate the
utility of an island biogeographic approach to questions of human colonization,
settlement history, technological, and economic adaptation in island regions. This
approach is facilitated by a rare configuration of "stepping stone" islands that
limits the direction of human migration and interaction to a single corridor.
The lithic and faunal analyses presented here suggest that economic systems
throughout the Kuril chain were constrained by cultural and biogeographical
insularity throughout their occupation history, compared to the much larger
"mainland-like" island of Sakhalin. Furthermore, the extensiveness and intensity
of Okhotsk occupation could easily have impacted indigenous terrestrial and ma-
rine biota of economic importance, especially those tethered to relatively isolated
and small islands in the Kuril chain. While our faunal analysis did not identify any
extinct taxa and our samples are insufficient to identify effects of human impacts
on the island faunas themselves (e.g., Broughton 1994; Cannon 2000), we can
nevertheless predict that local or regional scale resource depression would have
limited human access to insular terrestrial and marine resources. This effect would
have been most pronounced in the most insular contexts, where stochastic ex-
tinction could be more easily provoked (MacArthur and Wilson 1967). We hy-
pothesize that a decline in population density in the Kurils in the Ainu period
(Fitzhugh et al. 2002) was at least partly induced by predatory pressure and re-
source depression.
In the future, we plan to examine the dynamic interaction between human
colonization and settlement, catastrophic environmental change, and ecological
stability. We expect to compare the relative impacts of humans, volcanic erup-
tions, and tectonic processes on island environments and the effects of these
impacts on human occupation history. It is likely that changes in adaptation (bet-
ter navigational technologies and watercraft, economic integration with popula-
tions beyond the Kurils, etc.) altered human ability to exploit the more remote
islands and withstand localized catastrophic events and their ecological conse-
quences to some degree. Archaeologists working in the Aleutians, the Alaska
Peninsula, and Kodiak Archipelago have argued that late prehistoric peoples there
had established highly effective social mechanisms for dealing with the effects of
volcanic eruptions and ash falls, earthquakes, tsunamis, and sudden changes in
relative sea levels (Knecht and Davis 2001; Saltonstall and Carver 2002; see
Dumond 1979; Workman 1979). However, earlier archaeological sites in these
areas as well as in the Kurils show evidence of significant impacts by localized
catastrophic events. Some are often capped with thick volcanic deposits (Dumond
and Knecht 2001; Fitzhugh et al. 2002:77-78), or were subjected to tidal inun-
dation. Geographic, social, and demographic isolation would amplify the negative
impacts of local catastrophes and would require different adaptive ITlechanisms
than the same processes in less insular situations. Given the demonstrated effects
of geographic isolation on both technology and subsistence, as shown in this arti-
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de, we can expect that improved knowledge of the prehistory of the Kurils will
further our understanding ohhe more general relationships between technologi-
cal and social change and adaptation to relatively insular environments.
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ABSTRACT
This article presents analyses of lithic and zooarchaeological data from the Kuril
Islands and Sakhalin Island in the Russian Far East to better understand the effects of
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island isolation and biodiversity on human settlement and subsistence. Using the
theory of island biogeography, we examine predictions about lithic raw material
use, trade, mobility, and foraging behavior for different island groups. This study
finds convincing evidence that insularity imposed significant constraints on prehis-
toric maritime hunter-gatherer access to lithic raw materials and foraging targets in
this part of the North Pacific. We find that lithic raw materials are constrained in
their distribution and conserved in more insular areas, while zooarchaeological tax-
onomic composition and richness data pattern according to expectations from opti-
mal foraging theory applied across islands of variable biogeographic diversity. While
based on limited samples, the results of these analyses provide support for a biogeo-
graphical approach to the prehistory of islands and add to our understanding of
human adaptation in the Sea of Okhotsk. KEYWORDS: island biogeography, Kuril
Islands, lithic analysis, maritime hunter-gatherers, North Pacific Rim, Sakhalin, Sea
of Okhotsk, zooarchaeology.
